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1.0  INTRODUCTION 


The  Rocky  Mountain  Arsenal  (RMA)  Is  located  approximately  10  miles 
northeast  of  the  central  business  district  of  Denver,  Colorado,  and 
Immediately  north  of  the  Stapleton  International  Airport  (Figure  1). 

RMA  was  established  In  19^2  and  historically  has  either  produced  toxic 
chemicals  and  chemical  filled  munitions,  or  demilitarized  these  same 
Items.  In  19^6,  a  large  portion  of  the  manufacturing  facilities  was 
leased  to  private  Industry  for  the  production  of  herbicides  and  Insec¬ 
ticides.  Chemical  wastes  generated  collectively  by  these  operations 
have  been  discharged  Into  several  waste  storage  basins  located  on  the 
Arsenal  grounds. 

The  first  reported  Indication  of  off-post  contamination  occurred  in  the 
summer  of  1951,  when  some  crop  damage  was  reported  on  an  Irrigated 
farm  northwest  of  RMA  (Kolmer  6  Anderson»  1977).  In  195^,  several 
farmers  north  of  the  Arsenal  complained  of  damage  to  crops  irrigated 
with  water  pumped  from  the  alluvial  aquifer.  Due  to  these  complaints 
and  subsequent  damage  claims,  the  Department  of  the  Army  Initiated 
several  studies.  These  studies  resulted  In  the  construction  of  a  new 
disposal  basin  w^th  a  low  permeability  liner  Reservoir  '*F",(See  Figure 
1).  Since  1957,  all  chemical  wastes  have  been  pumped  Into  this  reservoir 

In  May  197^,  dl Isopropyl  methyl phosphonate  (OIMP)  and  d I  eye  I open tad  I ene 
(OCPO)  were  detected  In  waters  discharging  from  a  bog  located  along  the 
north  boundary  of  RMA.  OIMP  was  also  detected  in  water  supply  wells 
for  the  city  of  Brighton  In  December  197^.  OIMP  Is  a  persistent  compound 
produced  In  small  quantities  during  the  manufacture  of  G8,  a  chemical 
warfare  agent.  OCPO  Is  a  chemical  used  I*  vsi?  croduction  of  Insecticides 
The  off-post  detection  of  OIMP  and  OCPO  promoted  the  Colorado  Department 
of  Health  to  Issue  three  Cease  Orders  on  April  7,1975  that  required  an 
immediate  stop  to  surface  and  subsurface  discharge  of  OIMP  and  OCPO, 
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development  of  a  plan  to  preclude  future  discharge  of  the  contaminants, 
and  development  of  a  monitoring  program  to  verify  compliance  with 
these  orders. 

in  the  summer  of  1976,  analysis  of  groundwater  from  the  north  boundary 
also  revealed  the  presence  of  inorganic  fluorides  and  three  organic 
sulfur  compounds  (p-chlorophenyl  methyl  sulfide,  p-chlorophenyl  methyl 
sulfoxide,  and  p-chlorophenyl  methyl  sulfone).  In  1978,  d I bromoch loro- 
propane  (D8CP  or  Nemagon)  was  discovered  in  the  groundwater  in  the 
vicinity  of  the  north  boundary  of  the  Arsenal.  Although  these  compounds 
were  not  cited  in  the  Cease  and  Desist  Orders,  they  are  Included  in  the 
list  of  compounds  requiring  treatment. 

From  1975  to  the  present,  several  investigators  were  involved  in  hydro- 
logic  investigations  and  the  identification  and  design  of  contaminant 
containment  and  treatment  systems  for  several  contamination  problems 
at  ANA.  These  studies  and  reviews  were  conducted  by  various  government 
and  private  contractors  including  RMA,  US  Army  Toxic  and  Hazardous 
Materials  Agency  (USATHAKA),  Corps  of  Engineers,  Waterways  Experiment 
Station  (WES),  Corps  of  Engineers,  Omaha  District  (COE),  US  Geological 
Survey  (USGS),  O'Appolonia  Consulting  Engineers  Inc.,  Geraghty  and  Miller, 
Inc., and  Shell  Chemical  Company  (SCC).  The  studies  resulted  inthe  Identi¬ 
fication  of  contamination  problans  requiring  control  and  the  design  and 
construction  of  control  systems.  The  design  and  In  some  cases  construction 
has  been  initiated  on  the  North  Boundary  Containment  System,  irondale 
08CP  Control  System, and  the  Basin  F  Liquid  Waste  Disposal  Facility  which  are 
three  primary  areas  of  concern  (Figure  i).  The  contamination  problem 
along  the  northwest  boundary  of  AMA,  excluding  the  Irondale  crea,  Is  an 
area  of  primary  concern  that  requires  control. 

Two  contamination  control  systems  have  been  designed  for  use  at  AMA 
using  different  groundwater  control  concepts.  The  North  Boundary 
Containment  utilizes  an  impermeable  bentonite  barrier  to  Impede 
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the  natural  subsurface  flows.  Groundwater  flowing  toward  the  barrier 
Ic  removed  from  the  upgradlent  side  of  the  barrier  by  dewatering 
wells  and  treated  for  the  removal  of  organic  contaminants.  The 
treated  water  is  then  injected  into  the  aquifer  on  the  downgradient 
side  of  the  slurry  wall  In  a  line  of  recharge  wells,  A  schematic 
representation  of  the  barrier  containment  system  is  provided  in  Figure 
2.  The  Irondale  DBCP  Control  System  utilized  a  hydrologic  barrier  to 
impede  flows.  Groundwater  flowing  toward  the  hydrologic  system  Is 
removed  upgradlent  of  the  system  by  a  series  of  dewatering  wells  and 
treated  for  the  removal  of  organic  contaminants.  The  treated  water  is 
injected  into  the  aquifer  downgradient  of  the  dewatering  well  field  in 
a  series  of  recharge  wells.  The  dewatering  and  recharge  operations 
form  a  no  flow  or  reverse  flow  condition.  A  schematic  representation 
of  the  hydrologic  containment  system  is  provided  In  Figure  3« 

RMA  and  USATHAMA  prepared  a  report,  Northwest  Boundary  Study,  Hydro- 
geologic,  Contamination  Distribution  and  Control  System  Assessment  in 
June  1381  (Appendix  A).  An  additional  analysis  of  containment  systems 
(Appendix  a)  was  completed  In  July  I38I.  This  report  used  ail  available 
technical  data  to  prepare  a  current  .assessment  of  the  contamination 
problems  at  the  northwest  boundary  of  fWA.  The  study  Identified  the 
requirement'  for  a  contamination  (»ntrol  system  and  provided  the  con¬ 
ceptual  systetT^  requirements  and  a  recommendation.  BHA  and  USATHAMA 
has  been  tasked  with  developing  a  preliminary  conceptual  design  for 
rhe  Northwest  Boundary  Contamination  Control  System.  S,'''ecific  tasks 
included  in  the  program  follow: 

9  Provide  a  concept  selection,  with  supporting  rationale  for  the 
recommended  control  system.  This  design  will  include  the  number 
of  d«»>^atering  and  recharge  wells,  the  spacing  of  wells,  the 
location  of  the  barrier  and  the  wells,  the  type  of  treatment  system, 
the  monitoring  well  requirements,  and  the  expected  performance  of 
the  system  components. 
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•  Provide  a  buy  versus  lease  analysis  for  the  treatment  system. 


•  Prepare  a  1391c  and  POB-1  document  for  submission  from  the 
Technical  Operations  Directorate  to  the  Installation  Service 
Directorate  at  RHA. 


It 


2.0  SITE  HYDROGEOLOGY 


The  hydrogeologSc  system  of  concern  along  the  northwest  boundary  of 
RMA  consists  of  an  unconsolidated  alluvial  sand  and  gravel  aquifer 
that  overlies  a  much  lower  permeability  shale  and  claystone  bedrock. 
Subsurface  flow  of  contaminated  groundwater  to  the  northwest  takes 
place  within  this  alluvial  aquifer  and  results  In  a  discharge  across 
the  northwest  boundary  of  the  Arsenal. 

2.1  BEDROCK  COMPOSITION  ANO  TOPOGRAPHY 

The  alluvial  aquifer  Is  underlain  by  predominantly  shale  and  claystone 
bedrock  of  the  Denver  Formation.  Previous  studies  of  the  groundwater 
contamination  have  assumed  that  the  major  portion  of  flow  takes  place 
within  fa  alluvium  due  to  the  extreme  permeability  contrast  between 
the  bedrock  and  unconsolidated  alluvial  units.  A  number  of  deep  borings 
show  that  the  bedrock  Is  composed  primarily  of  shale  and  claystone  with 
occasional  silt  and  sand  lenses.  The  bedrock  alluvium  contact  varies 
In  depth  from  30  to  65  feet  In  the  area  of  concern. 

Weathered  tones  are  found  In  the  shales  that  extend  5  to  10  feet  below 
the  bedrock  alluvium  contact.  The  weathered  material  and  the  slit  and 
sand  lenses  may  be  locally  permeable.  However,  the  assumption  chat  the 
bedrock  ’s  impermeable  relative  to  the  alluvial  aquifer  Is  believed  to 
be  valid. 

A  large  data  base  exists  to  evaluate  the  material  properties  (both  of 
the  bedrock  and  unconsolidated  alluvial  deposits)  within  and  to  some 
degree  In  the  near  vicinity  of  the  Arsenal  grounds.  The  location  of  the 
available  boreholes  and  wells  is  provided  in  Figure  4.  The  same  quality 
and  type  of  Information  is  not  available  for  some  of  the  sites  shewn 
in  Figure  4.  Consequently  any  o<»e  of  the  representations  developed  from 
this  data  base  does  not  typically  Include  information  from  all  the 
boreholes  or  wells  present  In  Figure  4.  Relative  to  defining  the  top  of 
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bedrock  the  majority  of  the  locations  identified  in  Figure  k  provided 
usablo  information  that  was  used  to  develop  an  accurate  top  of  bedrock 
contour  map  (Figure  5). 

2.2  AquiFER  PROPERTIES 

For  the  majority  of  the  existing  boring  logs,  the  materials  character¬ 
istics  of  the  unconsolidated  deposits  were  Indicated  only  by  a  Unified 
Soil  Classification  System  (USCS)  group  symbol.  The  following  USCS 
groups  were  typically  considered  to  be  aquifers: 

GW  -  well  graded  gravels,  gravel-sand  mixtures, 
little  or  no  fines. 

GP  -  poorly  graded  gravels,  gravel-sand  mixtures, 
little  or  no  fines. 

GM  -  silty  gravels,  poorly  graded  gravel-sand-silt 
mixtures. 

QC  -  clayey  gravels,  poorly  graded  grave I -sand -cl ay 
mixtures. 

SW  -  well  graded  sands,  gravelly  sands,  little  or  no 
fines. 

SP  -  poorly  graded  sands,  gravelly  sands,  little  or 
no  fines 

SH  -  Silty  sands,  poorly  graded  sand-si  It  mixtures 
SC  -  clayey  sands,  poorly  graded  sand-clay  mixtures 

Various  combinations  of  these  groups  such  as  SPGP  and  SPSH  were  also 
considered. 

Pertseabllity  values  for  the  sand,  and  sand  and  gravel  units  were  obtained 
from  aquifer  pump  tests  conducted  In  I960  by  WES.  WES  evaluated  the 
test  results  and  estimated  representative  permeabilities  for  the  sand, 
and  sand  and  gravei  units  of  about  IS, 000  gpd/ft^  (2,000  ft/day)  to 
20,250  gpd/PT^  (2,700  ft/day).  An  order  of  magnitude  reduction  in 
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permeability  exists  for  units  that  contain  appreciable  silt.  Any 
unit  containing  clay  has  a  negligible  permeability  compared  with  the 
clean  sands,  and  sand  and  gravels. 

The  potential  variance  of  error  present  In  the  USCS  designations  on 
the  Arsenal's  data  is  Important  to  note  when  evaluating  boring  logs 
that  have  been  accumulated  over  a  period  as  long  as  20  years.  The 
exact  distinction  or  clayey  of  silty  soils  in  the  USCS  can  frequently 
cnly  be  made  via  laboratory  tests  (liquid  limit  and  plastic  limit). 

In  the  field,  these  parameters  can  be  difficult  to  accurately  quantify 
unless  the  observer(s)  has  substantial  experience.  Therefore,  the 
possibility  exists  that  a  soli  classified  as  silty  in  one  boring,  for 
example,  may  have  been  described  as  clayey  in  another  boring  by  a 
different  inspector.  In  addition,  relatively  small  amc^unts  of  clay 
or  silt  may  significantly  affect  permeability  values.  For  these 
reasons,  permeability  distributions  from  the  boring  logs  alone  are 
difficult  to  interpret  in  exact  terms. 

2.3  AUUVIAl  AgUlFEB  THICKNESS  AND  DlSTRlSUTlOW 
The  alluvial  aquifer  is  defined  as  all  sand  and  gravel,  gravel,  and 
sand  units  that  are  either  unconfined  or  confined  below  an  Impermeable 
layer.  In  both  cases,  the  aquifer  thickness  Is  the  thickness  of  per¬ 
meable  materials  above  and  below  the  water  table.  To  evaluate  the 
saturated  alluvial  aquifer  thickness,  the  difference  between  the 
potent Sometric  and  bedrock  surface  is  used. 

The  thickness  of  the  saturated  aquifer  varies  from  zero  on  bedrock 
highs  to  a  maximum  of  25  feet  in  the  northwest  portions  of  section  27. 
As  shown  in  Figure  6.  thickness  is  generally  greater  in  the  southern 
porticos  of  the  area  of  interest.  The  contoured  data  illustrates  the 
presence  of  a  sediment  trough  that  corresponds  approximately  with  a 
bedrock  valley  that  exists  in  this  area  (see  Figure  5).  In  detail, 
many  locations  show  a  significant  variation  in  thickness  over  a  short 
horizontal  distance.  This  variation  is  probably  real  resulting  from 
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the  lenticular  nature  of  coarser  grained  channel  fill  deposits  within 
the  aquifer.  In  some  cases,  however,  the  variation  may  be  due  in 
part  to  differing  interpretations  of  the  material  properties  of  the 
same  deposits  during  logging.  The  use  of  smoothed  contours  highlights 
the  major  trends  in  the  aquifer  rather  than  minor  channeling  effects. 

Working  cross-sections  were  prepared  at  various  locations  across  the 
aquifer  normal  to  the  direction  of  groundwater  flow  to  assess  aquifer 
continuity.  These  sections  suggest  that  the  aquifer  is  relatively 
continuous.  While  the  thickness  does  vary  locally  there  are  not  signif¬ 
icant  continuous  impermeable  barriers  between  the  deeper  permeable 
channel  fill  deposits  that  could  have  a  significant  effect  on  flow 
direction  and  distribution. 

2.4  PERMEABILITY  DISTRIBUTION 

Variations  in  the  permeability  of  the  saturated  sand  and  gravel 
alluvium  have  been  found  to  be  negligible  In  the  area  of  concern.  The 
sand  and  gravel  aquifers  is  locally  confined  by  fine-grained  saturated 
clayey  sediments.  The  observation  suggests  that  the  major  portion 
of  groundwater  moves  through  the  coarse-graln  alluvial  aquifer  and  that 
a  groundwater  flux  across  the  Arsenal's  boundary  of  1200  gpm  In  the 
area  of  concern  could  be  expected, 

2.5  POTENTIOMETRIC  SURFACE 

The  potent  I ometrlc  surface  for  the  spring  of  I98I  Is  provided  In  Figure 
7.  The  potent  1 ometrlc  gradient  is  generally  towards  the  northwest  with 
an  average  gradient  estimated  at  0.015  ft/ft. 
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3.0  CONTAMINATION  DISTRIBUTION 


The  distribution  of  contamination  along  the  northwest  boundary  of  RMA 
consists  of  those  compounds  previously  associated  with  Arsenal  operations 
Specifically,  DIMP,  DBCP,  chloride  and  fluoride  are  present  in  the 
area  of  concern  with  the  potential  for  other  contaminants  such  as 
chloroform,  toluene,  acetone,  benzene  and  the  chlorinated  pesticides 
to  also  exist.  At  the  present,  O0CP  and  chloride  are  the  only  two 
contaminants  that  have  been  quantified  and  that  also  exceed  the  primary 
and  secondary  drinking  water  standards  respectively.  An  important 
factor  in  the  containment  system  specification  is  the  identification 
of  the  location  and  concentration  of  contamination. 

3.1  CONTAMINANTS  OF  CONCERN 

Contamination  contour  maps  for  06CP  and  Chloride  were  generated  using  the 
extensive  data  base  for  RMA.  The  maps  wore  prepared  using  sets  of  data 
collected  through  the  period  1976  to  1981  and  contained  in  the  Tier  II 
data  fll'-'.  a.  USATHAMA.  These  maps  were  used  primarily  for  working 
drawings  In  determining  the  extent  of  contamination  In  the  study  area. 
Variance  between  the  computer-generated  maps  and  the  hand  worked  maps  is 
localized.  Comparison  of  the  maps  suggests  that  the  hand  worked  maps 
present  a  more  realistic  contour  location.  Contours  located  In  areas 
of  sparce  data  may  not  be  representative  of  actual  concentrations  in  that 
area.  However,  In  most  cases,  the  amount  of  data  available  and  the  inter 
pretatlon  Is  sufficient  to  Insure  reliable  conclusions. 

DBCP  DISTRIBUTION 

The  contour  maps  (Figures  8  and  9)  illustrate  that  06CP  Is  contained  In 
a  relatively  narrow  plume  (1,500  feet  wide).  This  plume  extends  for 
several  thousand  feet  from  the  Arsenal  boundary  back  towards  the  source. 
Presentation  of  the  data  In  Figure  9,  which  Is  the  hand  worked  map, 
Indicates  a  discontinuous  plume  which  Is  due  to  areas  of  sparce  data. 
However,  Figure  9  does  illustrate  a  consistent  distribution  of  OBCP 
relative  to  potential  source  locations  and  hydrologic  conditions.  The 
concentrations  of  OBCP  range  from  bel(X4  detectable  limits  (0.2  ppb)  to 
2.0  ppb  within  the  area  of  concern. 
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CHLORIDE  DISTRIBUTION 

The  contour  maps  (figure  10  and  11)  Illustrate  that  chloride  distri¬ 
bution  Is  much  greater  than  for  OBCP.  The  cause  for  the  major  variation 
In  the  distribution  of  chloride  vs  DBCP  Is  the  difference  In  the 
operations  responsible  for  generation  of  the  contaminant,  the  waste 
disposal  practices,  and  the  hydrologic  variations.  Chloride,  which 
has  been  associated  with  Arsenal  operations  from  the  beginning,  is 
expected  to  have  a  wide  distribution.  The  concentration  of  chloride 
In  the  area  of  concern  range  from  less  than  250  ppm  to  900  ppm.  The 
higher  concentrations  500  ppm  -  900  ppm  are  located  In  the  same  area 
as  the  OBCP. 


4.0  CONTAMINATION  CONTROL  SYSTEM  SELECTION 


To  develop  a  conceptual  design  for  a  contamination  control  system 
the  hydrogeologlc  and  contamination  conditions  for  the  site  must  be 
determined,  the  previous  assessment  provides  the  basic  foundation 
upon  which  a  control  system  selection  can  be  developed.  The  contamination 
control  system  Is  composed  of  two  major  components,  a  groundwater  control 
subsystem, and  a  treatment  subsystem.  Preliminary  consideration  was  given 
to  two  groundwater  control  subsystems,  a  hydrologic  control  subsystem, and 
an  Impermeable  barrier  control  subsystem.  The  hydrologic  system  utilizes 
da\,aterlng  wells  in  conjunction  with  recharge  wells  to  create  a  physical 
hydrologic  barrier.  This  control  concept  Is  being  used  by  SCC  on  the 
Irondale  OBCP  control  system.  The  Impermeable  barrier  subsystem  utilizes 
fewer  dewatering  and  recharge  wells  usually  separated  by  a  bentonite 
barrl  .  Both  concepts  apply  the  same  hydrologic  principals  with  the 
Impermeable  barrier, al lowing  for  a  reduced  spacing  between  dewatering 
and  recha’^gu  wells  due  to  the  barrier,  and  also  minimizes  recirculation 
of  treated  groundwat:-.  .  The  ba^lc  purpose  of  either  subsystem  Is  to 
control  i.he  contaminated  groundwater  flowing  In  the  alluvial  aquifer 
across  the  boundary  of  PM.  The  Impermeable  barrier  concept  was  selected 
for  conceptual  design  based  on  the  avallabntty  of  proven  technology, 
actual  operation  of  a  like  system  at  the  north  boundary  of  RMA,and  the 
relatively  equal  MCA  costs  (see  Appendix  A).  The  components  of  this 
system  are  as  follows: 

•  Ocv'atering  well  subsystem 

•  Impormeabte  barrier  subsystem 

•  Treatment  subsystem 

•  Recharge  well  subsystem 

•  Monitoring  well  subsystem 

4.1  DEWATERING  WELL  SUBSYSTEM 

Assessment  of  the  hydrologic  conditions  Indicate  that  an  estimated 
average  of  1,200  gpm  of  groundwater  crosses  the  north  section  of  the 
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northwest  boundary  of  RMA  under  present  conditions.  Prior  operation 
of  control  systems  Indicates  that  the  system  dewatering  and  recharge 
win  have  minimal  Impact  on  potentiometric  heads  In  the  regional 
hydrologic  system.  Based  on  the  groundwater  treatment  criteria 
(see  section  4.3)  the  dewatering  well  design  criteria  has  been  es¬ 
tablished  for  the  estimated  12  dewatering  wells.  Aquifer  and  contamina¬ 
tion  conditions  allow  for  dewatering  wells  to  be  operated  at  maximum 
capacities,  thus  stressing  the  aquifer.  This  allowance  reduces  the 
requirements  for  the  number  of  dewatering  wells  while  assuring  proper 
system  operation.  Figure  12  Illustrates  the  layout  of  the  proposed 
dewatering  well  network.  Wells  located  on  the  northern  end  of  the 
alignment  will  most  likely  be  less  productive  than  those  on  the  south 
due  to  the  limitations  of  the  saturated  aquifer  thickness.  The  system 
has  been  positioned  so  as  to  Intercept  the  contaminated  groundwater 
flowing  off  the  Arsenal's  boundary  In  the  area. 

The  conceptual  design  of  the  pumping  wells  Is  provided  In  a  schematic 
form  In  Figure  13.  To  assure  a  long  well  and  pump  life,  the  wells  should 
be  constructed  for  minimum  pumping  of  sand  and  silt.  During  the  drilling, 
the  damage  to  the  formation  adjacent  to  the  boreholes  should  be  avoided. 
This  criteria  can  be  met  in  chls  type  of  deposit  by  drilling  the  hole 
using  a  reverse  rotary  drilling  rig,  a  mud  rotary  drilling  rig  using 
an  organic  polymer  mud,  mud  scow  cable  tool  drilling  rig,  or  a  bucket 
auger  rig.  A  gravel  pack  and  shaped  wire  wound  screen  will  allow 
efficient  development  of  the  well  after  drilling  and  production  of  sand 
free  water.  A  design  entrance  velocity  to  both  the  gravel  pack  and 
screen  should  be  kept  below  about  5  feet  per  minute  to  avoid  entrainment 
of  fines.  Vigorous  development  of  the  well  by  simultaneous  jetting  with 
polyphosphates  and  pumping  will  remove  fines  due  to  the  high  velocities 
developed  and  result  in  a  maximization  of  production  potential. 

The  MCA  cost  for  each  dewatering  welt  is  estimated  at  about  $20,800 
with  pumps,  piping  and  controls.  The  control  system  that  Is  currently 
being  used  on  the  north  boundary  system  appears  to  be  satisfactory. 

An  upper  and  lower  level  s-snsing  probe  controls  each  submersible  pump. 
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The  setting  of  the  level  controls  and  the  final  size  selection  of 
the  pumps  should  be  field-determined.  The  final  components  of  the 
dewatering  subsystem  are  the  pipllno  and  electrical  networks.  The 
pipeline  network  delivers  the  contaminated  groundwater  to  the  treat¬ 
ment  plant.  The  electrical  distribution  system  should  be  of  the 
burled  type  where  possible.  The  use  of  standard  220  volt  components 
on  wells  Is  recommended.  A  summary  of  the  estimated  costs  for  the 
dewatering  subsystem  Is  provided  on  the  1391  (Appendix  B) . 

4.2  BARRIER  SUBSYSTEM 

A  bentonite-native  soil  material  slurry  wall  with  a  performance  specifi¬ 
cation  based  on  permeability  was  selected  as  the  optimum  barrier.  The 
slurry  trench  should  be  about  2  to  3  feet  wide  and  excavated  about  2 
feet  into  the  claystone  bedrock  and  wall  stability  maintained  while 
backfilling  with  the  Impermeable  material.  The  permeability  specifi¬ 
cation  on  the  backfill  material  should  be  I  x  lO’^  cm/sec.  The  estimated 
MCA  cost  of  the  barrier  Is  $615.00  per  linear  foot  of  barrier.  The 
alignment  of  the  2600  foot  barrier  as  indicated  on  Figure  12  was  selected 
based  on  the  hydrogeologtc  conditions  and  contamination  distribution. 

The  northern  end  of  the  barrier  Is  located  In  an  area  of  little  or  no 
alluvial  groundwater.  Keying  the  system  Into  such  a  hydrogeological 
feature  will  Improve  containment  effectiveness.  Since  there  is  no  like 
feature  on  the  south  end  of  the  barrier  consideration  must  be  given  to 
dewatering  and  recharge  well  design  and  operation  to  assure  complete 
control  of  the  contamination  plume.  A  summary  of  the  estimated  costs 
for  the  impermeable  barrier  subsystem  Is  provided  on  the  1391  (Appendix  3). 

4.3  TREATMENT  SUBSYSTEM 

As  a  result  of  the  extensive  studies  conducted  by  the  Study  Team,  chloride 
(cO  and  Nemagon  (9BCP)  plumes  have  been  Identified  and  quantified  within 
the  northwest  boundary  study  area.  These  Investigations  have  led  to  the 
Identification  of  the  need  for  treatment  along  that  contaminated  boundary 
area.  Pravtous  studies  have  shown  that  Cl' and  OBCP  cannot  be  removed  via 
one  treatment  system}  therefore,  If  It  is  necessary  to  treat  and  remove  both 
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contaminants,  a  system  will  be  required  to  remove  inorganics  (Cl) 
and  organics  (DBCP). 

Due  to  the  levels  associated  with  the  DBCP  plume,  it  has  been  determined 
that  the  treatment  system  should  Include  a  subsystem  to  remove  DBCP. 

The  method  of  removal  which  has  been  selected  Is  granular  activated 
carbon  (GAC).  This  selection  can  be  made  with  a  very  high  degree  of 
confidence  due  to  previous  experience  gained  In  the  selection  and  sub¬ 
sequent  operation  of  a  similar  system  at  the  north  boundary  of  the  Arsenal 
A  schematic  of  the  treatment  system  layout  Is  provided  In  Figure  14. 

The  GAC  treatment  system  consists  of  the  following  components; 

•  Carbon  columns 

•  Transfer  vessels 

•  Water  filters 

•  Piping,  pumps,  and  control  Instrumentation, 

Extensive  Investigations  Into  the  levels  and  the  distribution  of  the 
chloride  plume,  coupled  with  preliminary  determinations  of  the  type  and 
cost  of  Inorganic  removal  have  led  to  the  conclusion  that  chlolde  removal 
Is  not  appropriate  at  the  boundary  for  the  following  reasons;  I.  Levels 
at  this  time  are  not  high  enough  to  warrant  concern;  2.  Inorganic  removal 
due  to  the  technology  which  nnjst  be  utilized,  involves  both  very  high 
capital  and  operating  expenses. 

Therefore,  the  treatment  subsystem  for  the  northwest  boundary  will  consist 
of  GAC  which  due  to  Che  high  level  of  expertise  at  RMA  with  this  type  of 
system  will  bo  designed  by  RHA.  Prior  to  procurement  by  RMA  of  such  a 
system, a  buy  vs  lease  study  will  be  conducted  by  the  Study  Team  to  ensure 
the  most  economical  system  Is  utilized.  A  summary  of  the  estimated  costs 
for  the  Government  Furnished  Equipment  (GFE)  treatment  facility  are  pro¬ 
vided  on  the  1391  (Appendix  B) . 
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4.4  RECHARGE  WELL  SUBSYSTEM 

The  purpose  of  the  recharge  well  subsystem  Is  to  distribute  treated 
water  back  to  the  alluvial  aqlfer  In  a  pattern  similar  to  that  which 
existed  under  natural  conditions.  The  number  of  recharge  w'jits 
necessary  to  accomplish  this  objective  was  estimated  at  12  based  on 
the  hydrogeolog  I c  conditions.  The  recharge  well  network  is  shown 
in  Figure  12,  downgradlent  of  the  dewatering  wells  and  Impermeable 
barrier.  The  recharge  capacities  into  the  alluvial  aquifer  are 
relavtlvely  high  and  uniform  along  the  alignment.  Therefore,  the 
number  of  recharge  wells  required  can  be  minimized.  A  summary  of  the 
estimated  costs  for  the  recharge  well  subsystem  is  provided  on  the 
1391  (Appendix  B). 

The  conceptual  design  for  the  recharge  wells  Is  provided  In  Figure  15> 

The  major  difference  between  this  design  and  that  for  the  pumping  wells 
1$  the  larger  blank  pipe  and  screen  diameter.  A  rciund  wire  wound 
screen  is  recommended  for  these  wells  In  the  Interest  of  economy.  The 
slot  size  and  gravel  pack  gradation  will  be  similar  to  that  for  the 
dewatering  wells.  Development  of  the  recharge  wells  is  Identical  to 
the  dewatering  wells.  MCA  cost  estimates  for  the  recharge  wells  are 
$12,800  each,  Including  piping  and  controls.  The  control  system  that 
is  currently  In  use  on  the  north  boundary  system  would  be  satisfactory 
for  this  system.  An  upper  and  lower  sensing  probe  controls  a  solenoid 
valve.  Water  is  recharged  under  a  gravity  head.  Thus,  the  sensing  probes 
should  be  set  in  the  field  and  based  upon  the  hydrogeoioglc  conditions 
vSt  each  site. 

Operation  and  maintenance  costs  will  be  higher  for  the  recharge  well  sys¬ 
tem  than  for  the  dewatering  wells.  A  program  of  scheduled  maintenance 
will  be  necessary  to  avoid  failure  of  the  wells.  Many  shallow  Injection 
wells  of  this  type  exhibit  plugging  problems  after  a  relatively  short 
period  of  operation.  This  plugging  can  be  due  to  air  entrainment,  bacteri¬ 
al  slimes,  carrying  of  fine  sedinwnts  Into  the  gravel  pack  or  chemical 
precipitation.  Entrainment  of  corrosion  flakes  from  the 
casing  can  also  cause  problems.  Many  of  these  probieros 
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can  be  minimized  If  a  yearly  program  of  well  development  and  chemical 
stimulation  Is  maintained. 

4.5  MONITORING  WELL  SUBSYSTEM 

The  purpose  of  the  monitoring  well  subsystem  Is  to  provide  select  sites 
from  which  hydrologic  and  contamination  data  can  be  collected.  This 
data  Is  used  to  monitor  the  operation  and  performance  of  the  contamination 
control  system.  The  network  of  30  monitoring  wells  for  the  system  are 
Indicated  on  Figure  12.  The  requirement  for  many  of  these  wells  can  be 
fulfilled  during  the  Investigation  period  by  the  COE  or  their  contractors. 
Coordination  with  RMA  requirements,  careful  site  selection  and  protection 
during  system  construction  could  eliminate  the  need  for  the  new  construction 
of  all  the  monitoring  wells  Identified.  There  are  numerous  advantages  to 
operations  and  construction  In  having  monitoring  sites  available  before, 
during,  and  after  construction.  A  detail  of  the  monitoring  well  design 
Is  provided  In  Figure  1$.  A  summary  of  the  estimated  cost  for  construction 
of  the  monitoring  well  subsystem  Is  provided  on  the  1331  (Appendix  B). 
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5.0  SUMMARY 


This  conceptual  design  report  with  the  support  documentation 
attached  Is  the  result  of  a  comprehensive  effort  by  RHA  and  USATHAMA 
to  Identify  the  requirements  for  a  northwest  boundary  contamination 
control  system.  The  reports  have  been  based  on  the  assessment  of  vast 
technical  data  bases  that  have  been  established  as  part  of  the  RMA 
Contamination  Control  Program.  As  with  any  project,  the  potential  for 
anomalies  In  the  hydrogeologlc  conditions  and  contamination  distribution 
exists. 

The  design,  construction,  and  operation  of  a  contamination  control 
system  are  Impacted  by  these  anomalies,  if  such  a  condition  Is  encountered, 
the  technical  expertise  of  the  RMA  Contamination  Control  Program  should 
be  notified.  Assistance  from  this  technical  team  can  be  arranged  If 
requested,  Questions  concerning  this  report  can  be  directed  to  the 

s 

RMA  Contamination  Control  Program,  Commander,  Rocky  Mountain  Arsenal. 
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EXECUTIVE  SUMMARY 


Northwest  Boundary  Study 


The  Rocky  Mountain  Arsenal  (RMA)  has  been  working  to  alleviate  prob'lems 
with  contaminated  groundwater  for  some  time.  One  of  the  primary  projects 
of  concern  presently  is  the  movement  of  contaminated  groundwater  across 
the  Northwest  Boundary  of  RMA.  Resolution  of  the  Irondale  DBC?  contamina¬ 
tion  problem,  which  is  the  South  portion  of  the  Northwest  Boundary,  is 
being  undertaken  by  Shell  Chemical  Company  (SCC)  with  completion  scheduled 
for  September  1981.  This  action  by  SCC  necessitates  that  a  revised  PDB  1391 
be  submitted  by  RMA  to  resolve  the  North  portion  contamination  problem 
along  the  Northwest  Boundary. 

The  requirement  for  a  data  assessment  study  was  identified  by  the  RfiA 
Contamination  Control  Board.  The  scope  of  the  study  included: 

-  Assess  hydrogeology  and  groundwater  contamination  in  area  of  the 
Northwest  Boundary  of  RMA. 

•  Determine  whether  a  FY84  MCA  contamination  control  project  is  required. 

-  If  a  control  system  is  required  develop  the  criteria  for  preparation 
of  the  PDB  1391. 

-  Develop  justification  for  the  control  system  selected  and  identify 
the  documentation  requirements  for  the  project. 

The  Contamination  Control  Program  Management  Team  established  a  project 
team  that  consist  of  USATHAMA  and  RMA  representatives.  The  study  team 

-  Prepared  a  Northwest  Boundary  study  work  statement 

a.  data  file  update 

b.  data  validation 

c.  contamination  Identification  and  distribution 

4.  hydrogeologic  assessment 

e.  control  system  evaluation 

f.  documentation  requirements 

-  Implemented  t.he  study  plan  and  prepared  a  report 
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The  accomplishments  of  the  Northwest  Boundary  stu'^y  included 

-  Initiation  of  data  file  updates  for  the  geotechnical,  water  level, 
map  records  and  chemical  Tier  II  files. 

-  Developed  a  data  management  approach  to  maximize  data  entry  and 
utilization. 

-  Initiation  of  data  validation  of  Tier  II  data  files. 

-  Conducted  a  hydrogeologic  assessment  utiluirg  updated  and  partially 
validated  data  files. 

-  constructed  revised  cross  sections 

-  constructed  a  revised  bedrock  contour  map 

-  constructed  a  revised  water  level  contour  map 

-  computed  water  quantities  along  sections 

-  Conducted  groundwater  contamination  analysis  utilizing  updated  and 
partially  validated  data  files. 

-  constructed  revised  contamination  contour  maps  for  08CP  and  Cl 

-  computed  mass  flux  values  for  08CP  and  Cl  along  sections 

-  identify  locations  of  other  contaminants  of  concern  in  the  study 

area 

-  Compared  revised  hydrogeologicand  contamination  assessments  with  pre¬ 
vious  assessments. 

-  Prepared  an  evaluation  of  contamination  control  system  options. 

«  Provided  a  recommendation  for  a  contamination  control  system  including 
the  preparation  of  a  draft  PD8  1391. 

-  iVovided  a justlflGation  for  the  control  system  that  was  recommended. 

-  Prepared  a  summary  of  documentation  requirements  and  suspense  dates  for 
the  MCA  project. 

Conclusions 

The  data  file  update  and  validation  task  was  not  complete  when  the  study  team 
assessment  was  finalized.  This  task  will  be  finalized  and  will  provide 
valuable  support  to  ongoing  and  future  RMA  studies. 


The  contamination  problems  at  the  Northwest  Boundary  are  real  with  QBCP 
being  the  most  critical  and  Chloride  of  secondary  concern. 

The  initiation  of  an  FYSA  MCA  project  to  address  the  groundwater  contamina¬ 
tion  problems  at  the  Northwest  Boundary  is  warranted. 

The  proposed  system  configuration  should  include  dewatering  and  recharge 
well,  bentonite  barrie»*,  organic  treatment  facility,  and  be  located  near 
the  North  portion  of  the  Northwest  Boundary  of  RMA. 

The  treatment  of  inorganics  should  be  considered  for  source  control  pro¬ 
jects.  The  inorganic  contamination  problems  at  the  sources  are  of  concern 
and  must  be  addressed. 
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Introduction 


The  Rocky  Mountain  Arsenal  (RMA)  has  been  working  to  alleviate  problems 
with  contaminated  groundwater  for  some  time.  One  of  the  primary  projects 
of  concern  presently  is  the  movement  of  contaminated  groundwater  across 
the  Northwest  Boundary  of  RMA. 

Historical 

Since  1973  several  investigations  have  addressed  groundwater  contamination 
problems  and  control  options  in  the  Northwest  Boundary  area. 

-  1978  "Investigation  of  the  Northwest  Area  of  RMA",  November  1978, 

RMA  Report.  A  preliminary  assessment  of  the  hydrogeologic  and  contaminated 
groundwater  status  of  the  area. 

-  1979-31  "Evaluation  of  Hydrogeologic  System  and  Contamination 
Migration  Patterns,  Rocky  Mountain  Arsenal,  Denver,  Colorado",  January  1981, 
Geraghty  and  Miller,  Inc.  A  comprehensive  RMA  hydrogeologic  and  ground- 
water  contamination  data  integration  effort  was  conducted  by  Geraghty  and 
Miller,  Inc.  (GM)  beginning  December  1979.  The  report  contains  an  assess¬ 
ment  of  the  groundwater  status  of  RMA  and  makes  recommendations  for  a 
Regional  Investigation, 

-  1980-81  (ongoing)  Regional  investigation  being  .conducted  by  US  Army 
Corps  of  Engineers,  Waterways  Experiment  Station  (WES),  Work  was  initi¬ 
ated  in  April  1980  and  Includes  a  comp'-ehensive  hydrogeologic  and  ground- 
water  contamination  investigation  of  RMA.  The  investigation  addresses 
the  data  gaps  identified  by  GM  Report.  The  .•eport  will  provide  a  consis¬ 
tent  evaluation  of  the  regional  hydrogeologic  system  and  the  contamination 
migration  patterns  for  RMA. 

-  1980-31  (ongoing)  Contamination  Control  Study  being  conducted  by  the 
Rocky  Mountain  Arsenal  Contamination  Control  Study  Team.  Work  was  initi¬ 
ated  in  July  1980  and  includes  an  assessment  of  contamination  problems, 
source  Identification  and  control  strategies  for  RMA.  The  study  addresses 
options,  risks,  costs,  regulatory  compliance  requirements  and  data  gaps. 

The  interim  draft  report,  Contaminatioh  Control  Strategies  for  Rocky 
Mountain  Arsenal,  March  1981,  prov‘‘‘det  an  initial  basis  from  which  control 
strategies  can  be  evaluate  .  Continued  work  by  the  Study  Team  will  provide 
a  basis  from  which  contamination  control  system  selections  can  be  made. 

In  1980  an  FY84  MCA  pt*Qj6Ct  was  identified  fur  the  control  of  groundwater 
contamination  at  the  Northwest  Boundary.  The  Project  Development  Brochure 
(P08)  1391  that  was  submitted  identified  the  J*8qu1r9ment  for  a  control 
system  along  tie  entire  Northwest  (NW)  Boundary.  This  system  controlled 
both  the  Irondale  08CP  and  contamination  at  the  North  portion  of  the  NW 
Boundary. 
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Resolution  of  the  Irondale  DBCP  contamination  problem  is  being  under¬ 
taken  by  Shell  Chemical  Company  (SCO  with  completion  scheduled  for 
September  1981.  This  action  by  SCC  necessitates  that  a  revised  PDB 
1391  be  submitted  by  RMA  to  resolve  the  North  portion  contamination 
problem  along  the  NW  Boundary. 

The  NW  Boundary  project  team  consisting  of  USATHAMA  and  RMA  representa¬ 
tives  was  established.  It  is  the  responsibility  of  the  project  team 
to  implement  the  project  plans  derived  from  the  assessment  of  the  NW 
Boundary  contamination  problems  as  directed  by  the  Contamination  Control 
Board  (CCS),  and  Contamination  Control  Program  Management  Team  (CCPMT). 

The  following  resultant  summary  and  recommendations  provide  the  basis 
upon  which  the  NW  Boundary  1391  POB  can  be  developed. 

Project  Directives 

The  CCPMT  identified  the  project  requirements  that  were  to  be  considered  • 
in  the  NW  Boundary  assessment. 

-  The  NW  Boundary  Contamination  Control  Project  must  remain  as  an 
FY84  MCA  Project. 

-  A  current  assessment  should  be  made  of  the  hydrogeologic  and  contamina¬ 
tion  conditions  at  the  NW  Boundary.  All  existing  data  (new  and  old)  should 
be  utilized.  As  a  minimum  updates  should  be  made  on  contaminant  maps, 

mass  flux  computation,  groundwater  flow  direction,  gradients  and  quantities, 
and  updated  geologic  cross  sections.  Data  used  for  this  effort  should  be 
validated,  A  defense  of  the  data  utilized  should  be  provided. 

-  The  assessment  should  recommend  a  contamination  control  system.  As  a 
minimum  the  assessment  should  Include  the  site  location,  treatment  type, 
system  configuration,  i.e.,  number  of  dewatering  wells  and  recharge  wells 
and  barrier  length,  and  projected  costs.  A  justification  of  the  control 
system  recammendation  should  be  provided. 

-  The  documentation  requirements  and  suspense  dates  should  be  Identified. 
Such  requirements  as  permits,  environmental  Impact  statements,  safety  docu¬ 
ments  and  treatment  standards  must  be  addressed. 

Project  Assessment  Plan 

A  preliminary  work  statement  was  developed  by  the  NW  Boundary  project  team 
which  Identified  the  major  efforts  required  for  the  assessment  of  the  NW 
Boundary  area.  The  effort  encompassed  the  update  of  computer  data  bases 
with  hydrogeologic  and  contamination  data,  the  screening  and  validation 
of  the  data,  the  assessment  of  the  hydrogeologic  system  and  contamination 
problems  In  the  study  area  and  the  evaluation  of  a  control  system. 
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The  preliminary  work  statement  was  amended  upon  receipt  of  the  CCPMT 
project  directives.  A  copy  of  the  amended  work  statement  is  included 
in  Appendix  A. 

Assessment/Rationale 

Data  File  Update  and  Data  Validation  -  The  initial  task  of  the  study 
team  was  to  update  the  Tier  II  RMA  data  files.  Team  members  identified 
and  assembled  data  that  was  not  in  Tier  II,  which  included  water  level, 
geotechnical,  survey  and  chemical  data.  Data  was  coded  onto  computer 
data  forms  utilizing  contract  support  from  Computer  Sciences  Corporation 
(CSC)  and  delivered  to  the  RMA  computer  section  for  entry  into  the  Tier 
I  data  files.  Job  streams  were  developed  enabling  the  Tier  I  data  to 
be  transfered  to  the  Tier  II  files.  The  development  of  this  data  manage¬ 
ment  mechanism  will  result  in  the  elimination  of  data  backlogs  and  assure 
maximum  utilization  of  the  available  data. 

The  data  validation  of  Tier  II  files  is  being  conducted  by  team  members 
with  CSC  contractor  support.  Three  areas  of  concern  were  identified 
which  requir^.d  validation  consideration.  They  are  as  follows: 

a.  monitoring  of  the  groundwater  contamination  representative  of 
the  groundwater  contamination  and  hydrology. 

b.  resolution  of  discrepancies  with  the  data  files,  i.e.,  illegal 
entries. 


c.  identification  and  deletion  of  erroneous  chemical  values  within 
the  data  files. 

A  review  was  conducted  by  the  study  team  of  all  wells  in  sections  22,  27, 

28,  34  and  parts  of  23,  26  and  35  to  identify  those  sites  to  which  item 
"a"  above  aoolied.  Fifty  four  (54)  wells  were  identified  and  are  listed 
in  Appendix  8, 

CSC  contractor  support  was  utilized  to  resolve  the  descrepencies  in  the 
data  files  (b  above).  Illegal  and  missing  entries  were  identified  and 
methods  of  corrections  made.  This  effort  is  continuing  on  the  existing 
Tier  II  data.  A  low  level  of  effort  is  required  for  new  data  that  is 
entered  into  the  data  files. 

The  study  team  reviewed  the  chemistry  data  files  and  identified  the  existence 
of  questionable  chemical  contaminant  values  for  wells  that  were  not  pre¬ 
viously  eliminated. 

Ideally  the  contaminant  levels  associated  with  the  remaining  wells  would 
have  been  validated  also  and  those  values  thought  to  be  erroneous  would 
be  deleted  from  consideration.  The  deletion  of  data  requires  four  seperata 
actions: 
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(1)  development  of  a  computerized  program  which  will  screen 
contaminant  levels  for  each  well  and  print  a  list  of  all  values  for  a 
specific  contaminant  which  exceed  two  standard  deviations  from  the  mean 
for  that  contaminant  in  that  well  (effort  in  orogress,  Technology 
Division,  USATHAMA). 

(2)  this  printout  will  then  be  examined  by  a  CSC  chemist,  currently 
involved  in  RMA  data  update  and  validation,  and  a  determination  made 
concerning  the  utility  of  including  specific  data  points. 

(3)  the  list  of  values  generated  by  (2)  will  then  be  reviewed  by 
USATHAMA  and  RMA  and  forwarded  to  Deputy  Commander,  USATHAMA  for  approval 
for  deletion  of  this  data  from  the  active  data  base. 

(4)  upon  approval  these  values  will  be  placed  in  an  auxiliary  file 
which  will  not  be  used  for  plotting  purposes. 

An  example  of  the  type  of  misleading  information  for  two  wells  in  the 
360°  sampling  program: 


Analysis  for  OBC? 


Well  35-2 

Well  27-1 

3/27/79 

m 

<.4 

6/22/79 

<A 

<.4 

9/20/79 

22.1 

<.2 

12/20/79 

<.2 

<.z 

12/20/79 

<.2 

• 

3/21/79 

.7 

<.2 

6/19/79 

<.2 

<.2 

7/17/79 

<.2 

43.9 

Since  the  complexity  of  the  data  validation  for  the  entire  chemical  data 
file,  is  not  known,  a  date  for  its  completion  has  not  been  established. 
The  utilization  of  a  completely  updated  and  validated  data  base  for  an 
assessment  of  the  NW  Boundary  study  area  might  be  expected  in  three 
months.  The  initiation  and  eventual  completion  of  this  effort  will  be 
most  beneficial  to  the  ongoing  and  future  studies  at  RMA. 

Contamination  Distribution  -  New  contamination  orofile  maps  for 
Nemagon  (OBC?)  and  Chloride  (Cl)  were  generated  using  the  partially 
validated  data  base,  figures  1  and  2.  OBC?  and  Cl  were  the  only  two 
contaminants  that  were  identified  within  the  NW  Boundary  study  area 
that  had  sufficient  data  to  generate  contour  maps  and  that  also  exceeded 
the  primary  or  secondary  drinking  water  standards.  Figures  3  and  4  are 
contamination  profile  maps  for  the  same  two  compounds  that  were  developed 
for  the  Contamination  Control  Study.  The  relatively  close  agreement 
between  maps  substantiates  the  previous  contamination  assessment. 
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DBCP  Concentration  Map 
NW  Boundary  Study 
Rocky  Mountain  Arsenal 
June  1981 


Figure  3 

DBCP  Concentration  Mao 
Contamination  Control  Stucy 
Rocky  Mountain  Arsenal 
September  1980 


Contour  Interval  as  shown 


Cricr'ide  Concentration  *^‘33 
Contamination  Contro’  Study 
?locKy  Mountain  Arssna; 
Seotember  1980 


Contou**  Interval  as  shown 


Detailed  inspection  of  the  data  files  indicate  that  the  number  and 
location  of  valid  chemical  values  is  far  greater  than  erroneous 
values  Identified.  Based  on  this  assessment  the  study  team  concluded 
that  the  contamination  assessment  for  DBG?  and  Cl  was  a  valid  inter¬ 
pretation. 

Qualitative  data  from  the  regional  investigation  has  shown  the  potential 
existance  of  toluene,  xylene  and  chloroform  (figures  5  and  5),  in  the 
study  area.  Quantitative  evaluation  must  be  made  for  these. and  possibly 
other  similar  compounds  to  properly  assess  if  a  problem  does  exist. 

The  completion  of  this  effort  lies  within  the  scope  of  the  regional 
investigation  and  is  dependent  upon: 

1.  RMA  identifying  methods  with  supporting  precission  and  accuracy 
(P&A)  data  for  those  .compounds ,  a  date  has  not  been  established  for  this 
effort. 


2.  Contract  lab  support,  using  approved  methods  with  PSA  data,  being 
investigated  by  USATHAMA  -  lab  support  cannot  be  expected  before  1  Oct  81. 

3.  Completion  of  the  regional  investigation  by  WES, 

Hydrogeologic  Assessment  -  A  current  assessment  of  the  hydrologic  and 
geologic  systems  was  made  for  the  MW  Boundary  study  area.  This  evalu¬ 
ation  w.as  made  utilizing  the  data  base  previously  discussed.  This 
assessment  incorporated  new  data  from  the  regional  Investigation  and 
deleted  data  from  suspect  well  sites.  ■  Revised  geologic  cross  sections 
were  developed.  Updated  water  level  (figure  7)  and  Denver  formation 
(figure  8)  contour  maps,  were  constructed  for  the  study  are.t.  Comparison 
of  the  revised  water  level  map  with  maps  constructed  for  the  Contamination 
Control  Study  (figure  9)  indicate  general  hydrologic  agreement. 

Computations  for  groundwater  flow  in  the  study  area  were  made  using  the 
revised  data.  The  groundwater  flux  in  the  alluvial  aquifer  was  estimated 
at  800  -  1500  gallons  per  minute  for  the  contaminated  areas  at  the  boundary. 
Determinations  of  groundwater  flows  back  onto  the  Arsenal  were  net  possible 
dii.-'  to  the  complexity  of  the  hydrogeologic  system  and  existing  data  gaps. 

Control  System  Evaluation  -  The  assessment  of  the  hydrogeologic  system 
and  groundwater  contamination  distribution  above, indic.sta  that  there 
is  a  need  for  the  control  of  contamination  crossing  the  NW  Boundary.  The 
options  for  placement  of  a  control  system  in  the  MW  Boundary  area  are: 

(1)  along  the  NW  Boundary 

(2)  in  the  interior  of  RMA  near  Basin  F 
The  advantages  for  each  option  are: 
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0  Xylene  Identified 
□  Toluene  Identified 
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Xylene*  S  Toluene*  Contanination  Mae 
Regional  Investigation 
Rocky  Mountain  Arsenal 
February  1981 

*As  determined  using  GC/MS 
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Figure  6 

Chloroform*  Contamination  Mao 
Regional  Investigation 
Rocky  Mountain  Arsenal 
February  1981 

*As  determined  using  6C/MS 
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NW  Boundary  Study 


Rocky  Mountain  Arsenal 


June  1981 
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Figure  b 

Denver  Formation  Contour  Map 
(Too  of  Bedrock) 

NW  Boundary  Study 
Rocky  Mountain  Arsenal 
June  1981 
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1.  Boundary  System 


a.  the  hydrology  and  contamination  plumes  along  the  boundary  are 
much  less  complex  and  therefore  better  understood  than  near  Basin  F. 

b.  placing  a  system  at  the  boundary  enables  contamination  near 
the  boundary  to  be  treated,  placing  a  system  near  Basin  F  would  miss 
a  major  portion  of  the  OBCP  plume  near  the  boundary. 

c.  water  quality  along  the  boundary  is  similar  to  that  which  has 
been  studied  under  previous  carbon  isotherm  investigations,  therefore, 
significantly  less  treatment  study  work  will  be  required., 

d.  the  distribution  of  contamination  covers  a  larger  width  near  Basin 
F  than  at  the  Northwest  Boundary  therefore  requiring  a  larger  and  more 
complex  control  system. 

e.  maintaining  an  FY84  MCA  program  for  contamination  control  is 
much  more  feasible  it  the  boundary  rather  than  near  Basin  F,  due  to  data 
currently  available. 

2.  Interior  System 

a.  the  amount  of  contaminated  groundwater  near  Basin  F  is  sub¬ 
stantially  less  than  at  the  boundary  therefore,  treatment  of  a  con¬ 
centrated  stream  is  possible. 

b'.  'op6rationa7  life  of  a  system  closer  to  the  contamination  source 
is  determined  to  be  shorter. 

Based  on  the  contamination  assessment  it  is  apparent  that  treatment  of 
both  organic  and  inorganic  compounds  may  be  required  for  either  place¬ 
ment  option  since  standards  are  exceeded  In  both  cases.  Since  the  re¬ 
moval  of  organics,  primary  OBCP,  is  expected  for  both  options,  the  base¬ 
line  treatment  system  will  be  a,  granular  activated  carbon  system. 

The  addition  of  inorganic  treatment  will  extend  the  required  length  of 
a  containment  system  at  the  boundary  and  will  result  in  the  addition  of 
a  reverse  osmosis  unit  to  the  treatment  system  and. require  the  construction 
of  evaporation  ponds  to  dispose  of  the  brine  waste  streams.  The  specifi¬ 
cations  for  a  reverse  osmosis  unit  were  estimated  to  be: 

(1)  flow  rate:  1500  gpm 

(2)  influ«fnt  concentration:  400  ppm  Cl 

(3)  effluent  concentration:  250  ppm  Cl 


The  operating  criteria  for  a  single  pass  system  are: 

(1)  quantity  of  water  treated/day  -  10^  gallons 

(2)  waste  stream  -  200,000  gal /day 
Costs  associated  with  such  a  system  are: 

(1)  shallow  evaporation  pond  construction  -  $500K  -  $1 ,OOOK 

(2)  system  capital  costs  -  SI ,OQ0K  -  SI ,500K 

(3)  OiM  costs  -  $1  .QOOK/year 

(estimates  from  Mr.  Ooug  Thompson  (WES)  based  on  sea  water  plant 
experience) 

The  components  of  the  two' control  system  options  would  be  dewatering 
and  recharge  wells  and  bentonite  barrier.  The  boundary  system  configu¬ 
ration  could  utilize  a  hydrologic  barrier  concept  as  well  as  a  bentonite 
barrier  system.  Evaluation  of  the  performance  of  both  systems  will 
eventually  be  possible  with  the  operation  of  the  North  Boundary  contain¬ 
ment  system  expansion  and  the  planned  Irondale  OBCP  control  system  in¬ 
stallation  and  operation,  The  interior  system  would  most  likely  require 
a  physical  barrier  system  of  some  type  due  to  the  complexity  of  the 
hydrologic  system.  The  use  of  bentonite  in  this  area  may  not  be  possible 
due  to  the  high  dissolved  salts  concentration. 

Control  System  Recommendations  -  It  is  the  recommendation  of  the  NW 
Boundary  study  team  that  a  contamination  control  system  be  InstalUd  at 
the  NW  Boundary.  The  system  should  have  the  configuration  as  depicted 
in  figure  10.  Major  components  of  the  system  and  estimated  specifications 
are; 

Dewatering  wells:  12 
Recharge  wel 1 s :  12 

Bentonite  barrier  length;  2600  Ft. 

treatment  plant  type;  granular  activated  carbon  (GAC) 

treatment  plant  capacity;  800  gpm 

A  draft  POB  1391,  figure  11,  has  been  prepared  specifying  all  the  require¬ 
ments  for  the  NW  Boundary  system. 

The  study  team  justification  for  the  indicated  selection  and  the  recommen¬ 
dations  for  future  system  operations  in  light  of  this  selection  are; 

(1)  selection  of  the  boundary  system  best  resolved  the  sensitive 
issue  of  continued  08C?  groundwater  contamination. 
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MCA  Project  NW  Boundary 
•  Dewatering  Well 
©Recharge  Well 
/  Bentonite  Barrier 
□Treatment  Plant 
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Figure  10 

MCA  Project  Site  Map 
MW  Boundary  Study 
June  1981 
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(2)  Inclusion  of  an  Inorganic  treatment  system,  which  resulted 
in  a  sizeable  waste  stream,  with  the  boundary  option  was  considered 
unwarranted.  The  study  team  feels  that  the  severity  of  the  inorganic 
problem  is  considered  insignificant  at  the  boundary  in  comparison  to 
problems  elsewhere  on  the  Arsenal,  especially  near  the  contamination 
sources.  It  is  highly  recommended  that  inorganic  treatment  be  con¬ 
sidered  for  severe  groundwater  contamination  problems  associated  with 
the  contamination  sources.  It  is  felt  that  this  position  could  be  de¬ 
fended  and  would  be  agreeable  to  COH. 

(3)  selection  of  a  bentonite  barrier  system  vs.  a  hydrologic  system 
was  based  upon  the  known  performance  of  a  bentonite  barrier  system. 

In  the  event  the  hydrologic  barrier  system,  to  be  used  in  the  Irondale 
area,  is  judged  superior  a  modification  to  the  system  design  can  be 
made  since  the  bentonite  barrier  option  is  consideralby  more  expensive. 
This  option  provides  maximum  Flexibility  in  choosing  the  best  system 
without  creating  excessive  funding  requirements  for  the  MCA  project. 
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Documentation  Requirements 


Table  1  sunmarlzes  the  major  documents  that  could  be  required  as 
part  of  an  FY84  MCm  project. 

The  actual  documentation  requirement  Is  dependent  upon  the  final 
site  location,  treatment  type  and  operation  specifications.  The 
summary  outlines  the  types  of  documents,  time  frame  requirements, 
action  organizations  and  support  documents. 


Conclusions 


The  data  file  update  and  validation  task  was  not  complete  when  the  study 
team  assessment  was  finalized.  This  task  will  be  finalized  and  will  pro¬ 
vide  valuable  support  to  ongoing  and  future  RMA  studies. 

The  contamination  problems  at  the  NW  Boundary  are  real  with  OBC?  being  the 
nH3St  critical  and  CItloride  of  secondary  concern. 

The  initiation  of  an  FY84  MCA  project  to  address  the  groundwater  contamina 
tion  problems  at  the  NW  Boundary  is  warranted. 

The  proposed  system  configuration  should  include  dewatering  and  recharge 
wells,  bentonite  barrier,  organic  treatment  facility,  and  be  located 
near  the  north  portion  of  the  NW  Boundary  of  RMA. 

The  treatment  of  inorganics  should  be  considered  for  source  control  pro¬ 
jects.  The  inorganic  contamination  problems  at  the  sources  are  of  concern 
and  must  be  addressed. 


AMMENOEO 

WORK  STATEMENTS  FOR  NORTHWEST  BOUNDARY 
FY84  MCA  PROJECT 


I.  Data  File  Updates  -  Required  to  incorporate  all  available 
data  as  input  to  the  hydrogeolotilc  and  contamination  assessment. 


Subject 
Water  Level 
Geotechnical 
Map  File 

Chemical /Dependent  upon 
map  record  update 


Performer 

RMA/contractor 

WES/USATHAMA 

RMA 

RMA/contractor 


II.  Data  Validatioi;  -  Required  to  assure  that  the  assessment  is 
the  most  representative  of  existing  conditions. 

Well  screen  placement  evaluation  -  RMA 

-  develop  list  of  questionable  and  bad  wells 
Chemical  data  validation  -  USATHAMA/contractor 
Sampling  method 

-  form  preparation  -  USATHAMA 

-  program  implementation  -  RMA 

III.  Contamination  Identification 

•  dependent  upon  the  completion  of  1  and  2  above 

Based  on  the  information  available,  Northwest  Boundary  ground¬ 
water  contaminants  have  been  categorized  as  follows: 


(1)  potential  regulatory  concern  contaminants  which  are  above 
required  treatable  levels  at  or  near  the  Northwest  Boundary  -  DBCP 

(2)  potential  regulatory  concern  contaminants  which  could  be 
above  required  treatable  levels  -  GIMP 

(3)  potential  regulatory  concern  contaminants  which  are  below 
required  treatable  levels  and  are  expected  to  remain  so  -  DCPO,  organo 
sulfurs,  oxathiane,  dithiane. 
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(4)  contaminants  which  exceed  secondary  drinking  water  standard 
at  or  near  the  Boundary  -  Cl,  F,  IDS 

(5)  potential  regulatory  concern  contaminants  for  which  confirma¬ 
tion  and  quantification  investigations  are  required  -  chloroform,  toluene, 
acetone,  benzene,  chlorinated  pesticides. 

IV.  Contamination  Distribution 

Contamination  maps  for  OBCP,  DIMP,  DCPD  and  Cl  have  been  developed 
as  part  of  the  Regional  Investigation  and  the  Contamination  Control  Study. 
They  represent  the  most  comprehensive  mapping  effort  to  date. 

Once  data  file  update  and  validation  is  complete,  the  contaminant 
distribution  maps  for  the  Northwest  Boundary  study  area  (sections  22,  23, 
26,  27,  28,  34,  35)  generated  from  the  updated  files  will  be  compared  to 
the  other  study  groups  maps  for  consistency.  Additional  maps  and  sum¬ 
maries  will  also  be  aeneratad  within  the  study  area,  for  other  than  com¬ 
pounds  identified  above. 

The  effort  to  confirm  and  quantify  contaminants  of  potential 
regulatory  concern  will  be  addressed  by  the  regional  survey.  This  North¬ 
west  Boundary  study  will  examine  the  output  of  the  regional  survey  and 
will  determine  the  need  for  further  delineation  of  contamination  movement 
or  mapping  (i,e.  further  well  placement), 

V.  Hydrogeologic  Assessment 

Once  hydrogeoloic  data  (i.e.  field  drilling,  water  level,  and 
aquifer  analysis  records)  have  been  entered  into  the  data  base,  a  pre¬ 
liminary  definition  will  be  made  of  groundwater  quantities,  flow  direction 
and  the  gradients  in  the  Northwest  Boundary  area.  Updated  water  level 
and  Denver  formation  contour  maps  will  be  constructed  and  Geologic  cross 
sections  will  be  revised.  Wentifi cation  of  hydrogeo logic  data  gaps  will 
be  made. 

-VI.  Control  System  Evaluation 

Upon  completion  of  the  hydrogeologic  and  contamination  problem 
assessment  a  control  system  selection  will  be  made.  A  detailed  assessment 
vdth  rationale  of  all  aspects  of  the  control  system  will  be  made. 

VII.  Documentation  Requirements 

All  regulatory  and  safety  documentaiton  requirements  will  be 
identified.  The  Northwest  Boundary  Project  Team  suspense  dates  for  each 
document  will  be  established.  The  organization  responsible  for  development 
^of  task  document  will  be  provided. 
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Monitoring  Well  Installation 
Analysis 

Northwest  Boundary  Study 

Criteria  for  determining  wells  not  representative  of  RMA  groundwater 
quality  and  hydrology. 

1.  Wells  whose  total  screen  is  above  the  water  table. 

2.  Wells  which  screen  both  alluvial  and  Denver  aquifers  with  one 
casing. 

3.  Wells  with  long  tail  pieces  (greater  than  10  ft.) 

4.  Wells  with  lass  than  1  foot  of  saturated  thickness  in  the  screened 
section  and  a  relatively  long  tail  section  (i.e.  5  ft.). 


Section  No. 


Well  No.  Remarks 


22 

22002 

22 

22007 

22 

22012 

22 

22014 

23  (West  h  of  Section) 

23002 

23  "  " 

23034 

23  " 

2303S 

23  "  " 

23036 

23  ''  “ 

23037 

23  "  " 

23059 

23  "  " 

23089 

26 

26003 

26 

26004 

26 

26011 

26 

26012 

26 

26040 

26 

26Q46 

26 

26051 

26 

26052 

26 

26053 

26 

26062 

26 

25063 

26 

26085 

26 

26086 

26 

26093 

26 

26096 

26 

26125 

25 

26126 

25 

26127 

26 

26131 

26 

26133 

Multiple  screens  All-Oenver 
W/L  below  screen 

Thin  sat.  thickness  -  near  screen  bot 
W/l  below  screen 
W/L  below  screen 
W/L  below  screen 

H  H 

i|  M 


W/L  below 

i| 

M 

(I 

It 

M 


screen 

II 


II 


Long  sand  trap/little  sat.  thick 
Long  sand  trap 

it  *l 

Long  sand  trap/W/L  below  screen 
W/L  below  screen 

II  II 

Long  sand  trap 

W/L  below  screen 

Long  sand  trao/W/L  below  screen 

Long  sand  trap 

ti  II 


II 


II 
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Sect j  on 


Well  Mo.  Remarks 


27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

23 

3S 

35 

35 

35 

35 

35 

35 

35 


27013 

27014 

27015 

27020 

27021 

27022 

27023 
27028 
27030 
27037 

27041 

27042 

27043 
28022 
35002 
35004 
35006 
35009 
35012 
35020 
35031 
35034 


W/L  below  screen 

II  M 


W/L  below 
11 

II 


screen/dry  well 


II 

11 


W/L  below  screen 

II  It 

Long  sand  trap 

II  li 


Long  sand  trap 

Multiple  screens  all -Denver 

W/L  below  screen 

tl  it 

Long  sand  trap 

II  (I 

II  II 

W/L  below  screen 

it  n 
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SASRM-TOS-C 


" Senior  ?roj3Ct  Engineers, 
,V1A  Contamination  Control 


?Y84  MCA  Project,  Northwest  Soundary,  RMA 


NW  Soundarv  Project  Team 

Program 


27  July  1331 

Mr.  Anderson/ i b/366 


1.  Cost  estimates  for  the  rY84  MCA  project  for  the  Northwest  Scundary  were  prepared 
for  both  a  bentonite  barrier  and  hydrologic  barrier  control  system.  Attached  at 
tncl  1  and  2  are  the  draft  13Slc  for  each  system  respectively. 

2.  Recommend  that  a  1331c  be  prepared  for  the  Northwest  Boundary  Identifying  a 
bentonite  barrier  cont.“oI  system  and  that  this  1391  be  forwarded  for  approval. 


3.  Data  pertaining  to  the  performanca/operation  of  both  the  barrier  systems,  bentoni: 
and  hydrologic, at  Rocky  Mountain  Arsenal  should  be  provided  to  the  Corps  of  Engineers 
and  their  design  architect-engineers  so  that  the  best  engineered  system  can  be 
designed  for  the  Northwest  Boundary. 
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BRIAN  L,  ANDERSON 


Hydraulic  Engineer 


Incls 

as 
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InstaUation  •  ^ -  -  —  -■ , 

P  ro !  6Ct  *.  vasi:«  Ciseogal  Taciliy/  -  ^^n:htrfast  Sovadary  Csaraisaeat 

^  ^9aca«nt:  Facill-y 


Project  number 

Ttffnoorary: 

Serial  number: 


Program  year_, _ 

Category  code_j3i9o_ 


Point  of  Contact: 

User 

Ntnta  -  -,4« 

Tint  .  i^tractar  a; 


OPAi 


tST  Sf  “^,tStAllA%t4SA  2^T?: 


. ,  — . -■ - 

^  (  j 

A«IOVO« 


Autovort  -■^»' 


Approved  by: 

Installation  Facility  Engint^r 


.M«ma 
title  , 


Sia-teta-g  ■  3,f ■  .SeyvActa 


Installation  Commanding  Officer 


Name 

Tlti#  . 


MACOM  Engineer 


Title  . 


J  irwiB  »  1. 1  mii||>>i'i»»  ■ 

^  <*  ^  •*  s  I* 

Autovon 


04te.» 

Ptwne^ 

AvtOVQA. 


Oate.^ 

Attone  ^ 
Auto>«jn 


»jscr  oscasmtcE  loa  trsiss  otxcs 


t.  -ag^, 

(;03)  £ZS-15:5 


55^-25:5 


?a3I2  GF  CCSTiSSTS 


Sacicgrotmd  iiicroation 

Gbjacsivs  for  -^iia  Facility 
TaJsulafciaii  of  Ccoupanta 
Daacripcicns  of  Gparatiot* 


SiBBUtry  Cara . 

.Spaca  Saquirastaata 


Th«  cisjecsive  for  ohe  :icrsiiwesw  Boundary  Conuainaanc/Traataanu  Sysuain 
at  uh«  Bocicy  Mountain  Arsenal  is  to  ocntain  and  aiiainaua  contsaination 
of  the  groundwater  aquifer  oaasinq  off  the  Arsenal.  This  project  nusu' 
be  constructed  to  coatply  with  the  "Cease  and  Cesist  Order"  issued  by  the 
State  of  Colorado  prohibitinq  further  release  of  pollutants  off  the  Arsenal. 
In  addition f  olaias  for  property  and  personal  loss  from  land  'users  north 
of  the  Arsenal  has  also  resulted.  This  project  is  required  to  aliainata 
the  type  of  litigation  stated  above. 


IIST  C?  CCCggANTS 


dumber  of 

Chit  of  'Cperation  ?er senna  1  M  ? 

sras  ?art-Tlne 

Operator 

CESC5I3TIQT  CF  Cgs:5UVTICN 

Contaainauad  groundwater  will  be  puaped  cut  end  into  the  treanent  building 
for  decontamination.  Cnee  the  decontaminated  process  has-  been  completed, 
the  treated  groundwater  will  be  reinjected. 


S?AC5  B5CCI?£MarT 

Treatment  building  will  require  3500  square  feet  based  upon  preliminary 
equipment  requirement.  This  list  of  required  equipment  is  subject  to 
change,  pending  additional  criterias  which  nay  be  established  by  the 
State  of  Colorado. 


X.  Special  Ccnaidaratlcns 


Item 


1.  Cos  aSinw8$  for  sao  ;:rimarf  facility 


3.  Coortinadon  wtti  sats  and  ioeai  jmmnwitaJ  .'aauiremsms  (iaiina 
•imm,  medics  iaoiHes.  csnsmicnoir  and  ooerating  ;e(nva  cies- 
ingDsusi  csotdjnSifln,  ate.) 


4.  AaignmiflC  of  iusoaca 


S.  oomnR  aniiyss  of  aitemsnei 


$.  AdoroMi  for  iviw  starts 


7.  IntsiudonS  bSanca  of  oayrwns  (;  '*CP)  cordinadon  -vith  iJ.S.  Euro- 
gm  convnand  and  NATQ  --  awsas  ~s  ssdmates  and  camoaraoie 
(indtidf  rati  of  atcnati  S  'jsb  n  admi^) 


S.  Imoict  on  hisoric  giaces  •  •  go  ati  ay  audxnzBd  artneoiofis 
and  coaraintion  «ftii  aaa  msnrie  presvwiQa  oftor  ana  adwxry 
cawed  oir  iiisorfe  .veservadon 


9.  Stceodatt  ts  esaoiisned  cntina 


10.  Coadinatidn  wdd  Yarias  sttf  ffeneias  (Prows  iUienalliinyscai 
sacoridr.  <(^) 


II.  idtadfiodon  of  misid  « support  gnjacs  (so  grajeca  can  oe  o 
oidiasao) 


12.  Piqund  aom;  *adoo  dsi 


OtlMr  spaeiat  caaidaradoa  (Ut  and  nunSer  iteim) 
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MOT  nfouwio  •»  MM  <Mmmh  nf  n»  intamwtMi  to  soRimumeat*^ 

TO  St  StnasiilMtO  intoffliMloo  noMoo  awt  />m  euirwtty  atriioMo. 
eOMMil^ST  ATrACMU  •  SiomMowH  intomoitoN  wmmanxM  or  «i> 

eiM  eitMMSt 

aoeUMtNT  ATTACMIO  »  Slpiitncam  motton  la  tn  an  tauRiflS  00<M* 
mom  «w«fl  i«  aitaomo. 
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documentation  checklist 


IBS 

jgm 


CbOUlIZAl 

AlUdicd 


S’.  SIta  Oavaicpmant 


item 


l.  Siting  in  flood  oiain  —  ccnauitanon  mtn  Ccn»  of  Lngjneers  Sismc: 
OfficB  9  determino  ond  araiuaQ  flood  olain  ioaoros 


2.  Siti  Plans 

(A)  OA  Approw  Gamral  Sti  Plan 


(8)  Anmatad  S«mrai  Sits  Plai  NR  !  : 

(Q  OctaiM  Sin  P'an  (if  diffarent  sttn  dun  in  (A)).  (San  also  Tedtnicai  i 

Oaa  CJiecalist  itam  8-1)  |  ; 


t  AmilaisiiitT-  and  locsdon  of 
(A)  Mastar  Plans 
(3)  Sumy  Oata 
(C)  Sudsptl  lnforniatia.> 


4.  00ES3  aoprmed  Safc^  Sts  Plan 


Ottier  Sti  OaMiooflunt  Cons^Kations  (List  and  numoar  ^tams) 


^CT  niOUINtO  —  H«t  or  no  mformuioM  to  oeinm«;rHeato. 

TO  SI  OirtlMlNia  o  intomtotlon  Out  not  oumotty  onMoiuo. 
COMMIMT  ATTAOMIO  «  SlpAtOewt  ntomotlon  sutnmanzM  or  u- 
ottMtoo  «iM  sttoenM. 

aoeUMINT  A7TACNIO  «  Slpnideant  mtennoiion  lo  in  an  tilotinp  doou* 
mofit  wflicn  la  attaenao. 


'IT  WHOM  iCOaek  aiM  inawt  aosmtinatt  lattart 
A  «  OIAI 
8  0-  UainoSnrvtw 
C  «>  CoMainMilM  Sophaa 
a  ->  Otwonar 

I  ••  Oltiar  tCOaoR  eommanta  attacnao  ano  axaiam 
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C.  Areiiltsc^urai  Structuraf 
item 


1.  .^ceofldiaoon  Mtii  true  ^uang  ^rcgrvm  and  roauirenwnts 


2.  Eyahuoan  d  sisuif  fadiitin  (indudinf  aefreo  of  udiiotiofl) 


3.  Appnnd  for  rvrotti  sod  miocstion  of  agusnnt  'isnolo  faoiitics 


4.  Snluadon  cf  a^-;xai  coranunity  faciiitia 


S’.  Siongi  and  ramtstancs  faciities  (induding  nucar  Meacors) 


SOM  2-A»;  l-i::  10 

:4c  :40 
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S.  Coorainadoo  hopitaji  .ladicai  and  oenoi  faolitia  Mth  Surieon 


xo  a4:  Mm 
iVV,-H 
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4  au\  14;  14t 
4  IVC 
4  4W*; 

4  ili.it 


7.  Goordioidai  ct  fyitoon  f^ida  'wtli  .*AA 


L  Cxnimioa  ai;  tralfie  snod  and  uwfatonai  aids  vndi  USACC 


9.  Taduiatkm  o^  tn«  ua  minbm  at  maaH 


lO.  SnUiSiOfl  ct  laocntoiy,  reoarcn  and  dadoomsiTt  and  taciuwai 
.tainarancs  (aatide 


U.  Coordinsdon  cnantis  witti  Qii«f  of  Cliaoioins 


U.  flPMn  food  aanica  fsdiida  iiy  USAT^ 


13.  Auomatid  dan  snxasioi  syatBin  or  auiomont  aoDnivais  »  cast 
ataiyiiswhM  AQP  and/or  canraiiucadon  caatm  .loc  cs^ocatad  Mth 
nind  fiDiitja 


4  fs.1  Moad^ 
I4« 


14.  Cndinatioa  poaai  faciiitia  with  U.S.  Postal  Sarncs  ft^ional  Ciraasr 


MOT  aiQUiniO  M«(  rwoMit!!  iff  ne  in<em«tlon  to  eoflimumeatt. 

TO  If  StriNMINIO  ^  intOffltMlon  .^oMM  Out  not  owrwtty  availMlo. 
COMMIMT  ATTACHtO  « SlOAitloant  iniemMion  lummanxio  or  «i. 
oiwMO  Md  Mtaenoo. 

OOOUMINT  ATTA6MI0  .■  Slontdeam  mtonndiloti  la  in  in  axiatlno  oodu. 
mam  wn««A  la  ittacnad. 


•ST  WHOM  (CAaea  and  inaart  aseidonata  tartar) 
A.OMk 
3  •  UaMtd  Samoa 
C  •  Conamiation  Samoa 
9  •  Oaatdnor 

a  —  Odwr  (Otao*  oommanta  attacnad  and  txotaini 
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C.  Arc^Htciural  k  Structural 


item 


li.  uiuiary  ant  ary  csintn;  facilities  cnrainatiQfl  ASO  (I  i  U 


18.  TeitttK  facilities  cxminadon  vMtti  installation  wnere  sites 


17.  .^itifli  for  or  eaocsat  to  eukaons.  toxic  cnemtcals.  or  ammunition 
» review  tiy  OOES8  (See  also  item  34) 


It.  Amiysiat  oetiesncia 


18.  ConsiSvaoofl  at  aitemathes 


2t).  Ocrmtnaoon  Hnadm  ccsioano  Mill  induce  anysicatly  ioancicacoes 
or  SisaflteS  ocrsos 


21.  SratMings  for  oitenSoas  or  additions 


21  Availabity  at  SlaaoanS  Cestui 


OtiMr  ArdtttacQiral  and  StnorS  (list  and  ntunser  'terns) 


is  si  5  s 


NOT  niQUINIO  —  N«i  it  no  mronnailon  to  asmmufitetto. 

TO  It  OlTStMINIO  infomioilofl  nooaoo  Out  not  eurronity  ayailvKo. 
CQMMINT  ATTAOtIO  «.  Stoniflewt  information  summartxao  v  n. 
aiatoao  mo  attaenoo. 

OQCUlSfNT  ATTACHtO  »  Sicnifloant  mtomtalion  >a  in  an  aaistlnc  oocu* 
mant  ^nien  la  attamioo. 


*eY  WHOM  (CnocM  And  inaart  aoomonaia  lattan  . 

A  .  QITAI 
S  'a  Ualne  3«cm«o 
C  «.  Conatniciion  Sotvioa 
0  OaaMfiw 

■  •>  Otiior  iCItooi  commanta  ittaenao  am  «xoiAin 


3.  Caaionma  -^na  OGO  i^aoudon  reouimnwts 


3.  SaiMtiaii  of  axutnt  am/cr  ?ixxaaa  JBiity  aysnns 


Qtftir  VladaDiai  M  Utility  Sysais  (Ls  and  numav  itins) 


MOT  Ml QUtNIO  —  Mof  nMMflt  Of  no  ttrtoffnottoo  tn  e»fflmw<»«M«.  •«Y  WHOM  (Cftoon  ino  iruort  icareonwo  iwtoo  _ 

TO  IS  OirtllMINIQ  «•  'nfoffnwMn  n«MM  Owt  nct  ett/rtmiy  avouwio.  A  ^  Oi*Ai 

CQMMCNT  ATTAGMIC  «  SlgntflCUtt  iftfoimMiOA  wmraofisM  of  n*  S  —  UMm  S«f«tM 

3««MM  «M  utacfloo.  C  «  ConainwttM  Swmoo 

SOeUMINT  ATTACHin  «•  aignitteut  Inteimattofi  is  m  m  ssistiAg  Oseu*  9  «  Osstgitar 

most  wAMn  >•  Mtaenoo.  I  —  OUtor  iCioOt  cowmsnu  aitaenso  sno  MOisir 


doeumeniaflon  ehseklis^ 
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£.  Environmental  Considerations 


Item 


l.  Liwcamnitat  imcac  3snsr«n 


2.  SA  cQfldusons  mpn  uvmnmntai  imoact  Statement 


3.  Qfortnmaoon  of  health,  awronmantai  or  reiitM  hazurls.  Assaanca  to 
ditaimiM  exotanca  or  am  heuth.  amnnmmemal.  or  relatad  haotd  mm 
be  requeiad  from  the  Office  at  the  Sutimr  Geaanl.  Attn:  OASS-HCH 
(Army  &miraflfflemai  Hyfjene  Aieflcy) 


A.  Air/watv  xtluticn  a<  mit.  caominaoon  ^itth  a?a«:a  and  amoiianca 
-mtit  sondana  at  .‘eaatai.  sate  anti  ’ocnl  ieMa 


Other  Emiramnamat  CamteenooBS  (Us  ani  numbtr  'tarns) 


NOT  hiOUINIO  «•  Mo<  nxwwt  of  n«  itHoKniitlan  to  eemmumaito.  '%t  WHOM  iC'ttex  •no  maon  iwraaftata 

TO  II  OITlRMINtiO  ••  intomiMloft  noMIM  Sttt  not  curr«nt«y  cwMtMtt.  A  OlAl 

COMMINT  ATTACMIO  «•  lloniiioam  .ntoffliMlon  or  u«  S  •>  uatne  Sontoo 

statnoe  ano  aitaottae.  C  —  CanamioMo  Sarviaa 

QOCUMINT  ATTACItIO  Slgnltlcam  mtomaoon  la  m  -r  aaiailne  aooit*  3  —  Saatenar 

mam  «men  la  atuenae.  I  Otiiar  tCtaea  commantt  iitacnad  and  txoiaini 


rifteumentation  checklist 


sneet 

30  6/ 

/a 


ptcumaol 

lAtUduil 


• 

CCJ-IMEOT 
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rrsM 

COMMENT 

A-l 

Aefareaca  00  Fora  1391,  lad  1. 

A-3 

Proposed  ptojecc  is  raquirad  to  comply  with 
"Cassa  and  Desist  Orders"  issued  by  the  State 
of  Colorado  prohibiting  the  release  of 
pollutants  off  Pocicy  Mountain  Arsenal  and 
contaninacing  surrounding  areas. 

Design  par 3s» tars  in  regards  to  the  allowable 
groundwater  toxic  level  of  various  chemicals 
which  have  been  or  will  be  established  bv*  the 

State  of  Colorado,  wdch  will  determine  type 
of  required  treatsaent  system. 

• 

iV-U 

?y-ao.  North  Boundary  Sxtansion 
ry-ai,  Contalmnt  of  Basin  ? 

FV-d4,  Capment  of  3asin  ? 

A-L2 

Proposed  project  should  be  completed  by  erd 
of  FY-94. 

3*2  tA 

General  Site  Plan  is  submitted  for  approval 
in  conjunction  with  the  FOB,  Incl  2. 

3-3  .A 

Information  will  be  provided  by  the  Caaha  District. 

3-3. C 

Feference  Inclosure  3. 

c-ia 

Contaminated  liquid  waste  from  Basins  A  and  ? 
ace  being  carried  via  the  aquifer  toward  the 
north  and  northwest  boundarias  of  the  post. 

Ccntaiainaticn  at  the  North  Boundary  has  been 
or  will  be  handled  by  the  existing  treatment 
system  and  the  F?-dO  North  Boundary  Extension, 
while  thia  project  will  provide  containment 
and  treatment  for  the  Northwest  Boundary. 

• 

C-20 

In  accordance  with  ?L  90-460,  no  provisions  for 
t.he  handicapped  will  be  made  in  t.he  project, 
since  in  the  fore:te«able  future  the  facility 
will  be  used  and  operated  solely  by  able  bodied 
personnel . 
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aieray  Sacniirsment  Anoraiaai 


a.  This  project:  coasics  of  constructing  the 
containaent/treatsent  aystam  at  the  northwest 
boundary, 

b.  Istimatad  energy  ccnsvamtion: 


(1)  Heating;  A  seif -contained  heating 
system  will  be  required  to  keep  the  new 
traacaent  building  above  f rearing  (4Q*=?)  . 
Eatiaated  consua^tion  will  be  4QQ  gal/xo 
fuel  oil. 

(2)  Air  Conditioning;  Ho  air  conditioning 
is  required. 

(3)  Water  Supply;  '  A  small  self-contained 
potable  water  source  will  be  required  far 
plant  operetsxs. 

{Ai  'Siectricals  Electrical  service  is 
required  for  water  treatment  equiptnent* 
dewater  wells,  and  outdoor  lighting. 

SstiMatiHf  consu&^tion  will  be  64, COO 
3b^/aonth.. 

CS)  Sewage  System;  A  self-contained 
system  will  be  required. 

c.  Energy  Sources;  Electrical  service  is 
a’/ailablc  at  ths  project  location  frsm 
adjacent  off -site  power  lines  and  is 
considered  adequate. 

Proposed  Heating,  water  supply,  end  Sewage 
System  will  be  entirely  self-contained. 
Adequate  electrical  ser/lce  will  be  provided 
from  the  adjacent  off-site  power  line. 

Saference  Inclosure  4. 
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DOCUMENTATION  CHECKLIST 
COMMENT 

Preliminary  assessment  indicates  that  this 
project  is  required  to  comply  with  the  State 
of  Colorado  '*Cease  and  Desist  Orders”, 
Environmental  Impact  Statement  (EIS)  or  an 
Environmental  lamact  .Assessment  (EIA)  will  be 
required  for  this  project.  Designer  will 
provide  required  technical  data  to  assist 
Sodcy  .Mountain  Arsenal  in  the  preparation  of  the 
document  and  to  obtain  the  required  State  and 
Federal  permits. 


Proposed  project  may  require  a  reinjection 
permit  from  the  State  of  Colorado  end  an  EPA 
permit  under  the  Rf^source  Conservation  and 
Recovery  Act  (RCRA) . 


